"Single Addition" substrates for the synthesis of specific oligoribonucleotides with polynucleotide phosphorylase. Synthesis of 2'-(alpha-methoxyethy) nucleoside 5'-diphosphates.
A number of synthetic methods for the preparation of the 2-O-(alpha-methoxyethyl) derivatives of the 5-diphosphates of adenosine, cytidine, guanosine, and uridine have been studied in order to provide nucleotide substrates that can be applied to the synthesis of specific oligoribonucleotides using polynucleotide phosphorylase. The reaction of nucleoside 5-diphosphates with methyl vinyl ether for a limited time produces low yields of the corresponding 2-O-(alpha-methoxyethyl) derivatives because the rate of methoxyethylation of the 3-hydroxyl groups. A study of the rates of acidic hydrolysis of alpha-methoxyethyl groups in the 2 and 3 positions of nucleosides and nucleotides has been made, and the results obtained form the basis of a more efficient method for the synthesis of the blocked nucleoside diphosphates. The method involves the reaction of nucleoside 5-diphosphates with methyl vinyl ether to give the corresponding 2,3-di-O-(alpha-methoxyethyl)nucleoside 5-diphosphates, and exploits the fact that, in the acidic hydrolysis of these derivatives, the rate of removal of the 3-methoxyethyl group is about twice that of the group in the 2 position. Alternative syntheses were based on the phosphorylation of methoxyethylated nucleosides and nucleotides. The derivatives, 2-O- and 2,3-di-O-(alpha-methoxyethyl)uridine, were prepared by the methoxyethylation of 3,5-di-O-acetyluridine and 5-O-acetyluridine followed by removal of the acetyl groups. The corresponding guanosine derivatives were made by the synthetic routes: (i) guanosine leads to O-2,O-3,O-5,N-2-tetrabenzoylguanosine leads to 2-N-benzoylguanosine leads to O3-acetyl-N-2,O5-dibenzoylguanosine leads to 2-O-(alpha-methoxyethyl)guanosine, and (ii) 2,3-O-isopropylideneguanosine leads to N-2,O5-diacetyl-2,3-O-isopropylideneguanosine leads to N-2,O-5-diacetylguanosine leads to 2,3-di-O-(alpha-methoxyethyl)guanosine. These methoxyethylated nucleosides were converted to the corresponding 5-phosphates by reaction with cyanoethyl phosphate and dicyclohexylcarbodiimide, and then to the corresponding 5-diphosphates by subsequent reaction with 1,1-carbonyldiimidazole and inorganic phosphate.